Unit 2 Data Encapsulation and inheritance: 
2.1 Access controls concepts (Public, Private, Protected) and difference amongst them 


Data hiding is one of the important features of Object Oriented Programming which allows preventing the functions 
of a program to access directly the internal representation of a class type. The access restriction to the class members 
is specified by the labeled public, private, and protected sections within the class body. The keywords public, private, 
and protected are called access specifiers. 


A class can have multiple public, protected, or private labeled sections. Each section remains in effect until 
another section label or the closing right brace of the class body is seen. The default access for members afd cl4¥Ses is 
private. 


The public Members 

+ 
A public member is accessible from anywhere outside the class but within a program. You can së the value 
of public variables without any member function as shown in the following example — 


#include <iostream> 
class Line { 
public: 
double length; 
void setLength( double len ); 


double getLength( void ); 
}; 


// Member functions definitions 
double Line::getLength (void) { 
return length ; 


} 


void Line::setLength( double len 
length = len; 
} 


// Main function for 
int main() { 
Line line; 


// set line 
line.set 9); 
Of line : " << line.getLength() <<endl1; 


Jf j length without member function 
lin 10.0; // OK: because length is public 
ength of line : " << line.length <<endl; 


When the above code is compiled and executed, it produces the following result — 


Length of line : 6 
Length of line : 10 


The private Members 


A private member variable or function cannot be accessed, or even viewed from outside the class. Only the class and 
friend functions can access private members. 


By default all the members of a class would be private, for example in the following class width is a private member, 
which means until you label a member, it will be assumed a private member — 


class Box { 
double width; 


public: + 


double length; 
void setWidth( double wid ); 
double getWidth( void ); 


}; + 
Practically, we define data in private section and related functions in public section so that they,c¢ambe d from 
outside of the class as shown in the following program. 


#include <iostream> 


class Box { 
public: 
double length; 
void setWidth( double wid ); 
double getWidth( void ); 


private: 
double width; 
a 


s// Member functions definition 
double Box::getWidth(void) { 
return width ; 


} 


void Box::setWidth( douBle 
width = wid; 
} 


// Main functiom f hë program 
int main() { 


ength without member function 
= 10.0; // OK: because length is public 
ength of box : " << box.length <<endl; 


box width without member function 
10.0; // Error: because width is private 
box.setWidth(10.0); // Use member function to set it. 
cout << "Width of box : " << box.getWidth() <<endl; 


return 0; 


When the above code is compiled and executed, it produces the following result — 


Length of box : 10 
Width of box : 10 


The protected Members 


A protected member variable or function is very similar to a private member but it provided one additional benefit 
that they can be accessed in child classes which are called derived classes. 


You will learn derived classes and inheritance in next chapter. For now you can check following example N e Thave 
derived one child class SmallBox from a parent class Box. 


Following example is similar to above example and here width member will be accessible by any member functiow of 


its derived class SmallBox. r oN } 


#include <iostream> 


class Box { 


protected: 
double width; © 


class SmallBox:Box { // SmallBox is the derive 
public: 
void setSmallWidth( double wid ); 
double getSmallWidth( void ); 
}; 


// Member functions of child cla 
double SmallBox::getSmallWidth (vo 
return width ; 


} 


void SmallBox::setSmallWidt 
width = wid; 
} 


// Main function fo he ogram 
int main() { 
SmallBox box 


// se sing member function 
box.set 
cou th of box : "<< box.getSmallWidth() << endl; 


hen te above code is compiled and executed, it produces the following result — 


Width of box : 5 


Unit 2.2 Declaring simple class, member variables and member functions. 


Defining Class and Declaring Objects 


A class is defined in C++ using keyword class followed by the name of class. The body of class is defined inside 
the curly brackets and terminated by a semicolon at the end. 


keyword user-defined name 


{ Access specifier: //can be private,public or protected 


Data members; // Variables to be used 


Member Functions() {} //Methods to access data members & 


33 // Class name ends with a semicolon XN 


Declaring Objects: When a class is defined, only the specification for the object is defined;a 
is allocated. To use the data and access functions defined in the class, you need to create objects. 
Syntax: 


ClassName ObjectName; & 


Accessing data members and member functions: 
The data members and member functions of class can be accessed usin 
example if the name of object is obj and you want to access the m 
you will have to write obj.printName() . 
The public data members are also accessed in the same way give 
allowed to be accessed directly by the object. Accessing a data 
data member. This access control is given by Access modifier 
private and protected. 


.) operator with the object. For 
th the name printName() then 


the private data members are not 
depends solely on the access control of that 
& There are three access modifiers : public, 


Example: 


Class student 


//access specifier 
Public: 


//data member 
String stu_name; 


//member funct 
Void print, QO 
{ 


t<<” Sdent name is:”<<stu_name; 


\declaring object of class student 
Student ob; 


\\accessing data member 
Ob.stu_name = “abhi”; 


\\accessing member function 
ob.printname(); 


return 0; 


} 
Output: 
Student name is: abhi 


Member functions in class 
There are 2 ways to define a member function: 


e Inside class definition 

e Outside class definition + 
To define a member function outside the class definition we have to use the scope resolution :: operator al 
class name and function name. 


Example: + 
Class student 


{ 


//access specifier 
Public: 
+ 
//data member 
String stu_name; 


//member function 
Void printname(); 


} 


Void students::printname() 


{ 
} 


Cout<<’’student name is:”<<stu 


Int main) 


{ 


\\declaring object of class s 
Student ob; 


\\accessing data membe 
Ob.stu_name = 4 


\\accessin b tion 
ob.pri e0; 


Te, 


ut: 
tud ame is: abhi 


Unit 2.3 Concepts and use of enum 


Enumerated type (enumeration) is a user-defined data type which can be assigned some limited values. These 
values are defined by the programmer at the time of declaring the enumerated type. Enumerator types of values are 
also known as enumerators. It is also assigned by zero the same as the array. It can also be used with switch 
statements. 


For example: If a gender variable is created with value male or female. If any other value is assigned other than 
male or female then it is not appropriate. In this situation, one can declare the enumerated type in which only male 
and female values are assigned. 

Syntax: 

enum enumerated-type-name{valuel, value2, value3.....valueN}; 


enum keyword is used to declare enumerated types after that enumerated type name was written then under curly 
brackets possible values are defined. After defining Enumerated type variables are created. It can be created in two 


types:- 


1. It can be declared during declaring enumerated types, just add the name of the variable before the @ 


semicolon.or, 
2. Beside this, we can create enumerated type variables as same as the normal variables. 
enumerated-type-name variable-name = value; + 
By default, the starting code value of the first element of enum is 0 (as in the case of array T changed 
explicitly. 


For example: enum enumerated-type-name{value 1=1, value2, value3}; 
And, The consecutive values of the enum will have the next set of code value(s). + 


For example: 
int main() 
{ 


enum Gender { Male, Female }; 


switch (gender) 
{ 
case Male: 
cout << "Gender is Male"; 
break; 
case Female: 
cout << "Gender is Female"; 
break; 
default: 
cout << "Value can be Male or Fem 


} 


return 0; 


eile 

igh 
Object integrity by preventing unintended changes. It also reduces system complexity. It 

psulation. The wrapping of data and function in a single unit (called class) is known as 


on. In.e 
efwrapped in the class. These functions provide the interface between object data and programs. The 
dataffrom the direct access by the program is called data hiding or information hiding. 


rogram statements (code) — This is the part of a program that performs actions and they are called functions. 
Program data — The data is the information of the program which gets affected by the program functions. 


Encapsulation is an Object Oriented Programming concept that binds together the data and functions that manipulate 
the data, and that keeps both safe from outside interference and misuse. Data encapsulation led to the important OOP 
concept of data hiding. 


Data encapsulation is a mechanism of bundling the data, and the functions that use them and data abstraction is a 
mechanism of exposing only the interfaces and hiding the implementation details from the user. 


C++ supports the properties of encapsulation and data hiding through the creation of user-defined types, called classes. 
We already have studied that a class can contain private, protected and public members. By default, all items defined 
in a class are private. For example — 


class Box { 
public: 
double getVolume (void) 
{ 
return length * breadth * height; 
} 


+ 
private: 
double length; // Length of a box XN 
double breadth; // Breadth of a box 
double height; // Height of a box + 


}; 


The variables length, breadth, and height are private. This means that they can be accessed{Only byfother members of 
the Box class, and not by any other part of your program. This is one way encapsulation is aChieve 


ust declare them after 
ible’by all other functions in 


To make parts of a class public (i.e., accessible to other parts of your progra 
the public keyword. All variables or functions defined after the public specifie c 
your program. 


Making one class a friend of another exposes the implementatio 
keep as many of the details of each class hidden from all other class 


h tside world and hiding their background 


eG enting the details. 


onand off, change the channel, adjust the volume, and 
ers, BUT you do not know its internal details, that is, 
ough a cable, how it translates them, and finally displays 


Data abstraction refers to providing only essential informatig 
details, i.e., to represent the needed information in program wit 


Data abstraction is a programming (and design) techniqu T 


oO 


Let's take one real life example of a TV, which you 
add external components such as speakers, VCRs 
you do not know how it receives signals over th 
them on the screen. 


Thus, we can say a television clearly sep s {ternal implementation from its external interface and you can play 
with its interfaces like the power b hanger, and volume control without having any knowledge of its 


internals. 
In C++, classes provide great ta abstraction. They provide sufficient public methods to the outside world 
to play with the functionali object and to manipulate object data, i.e., state without actually knowing how class 


Data abstraction t of representing important features without including background details. Classes use 
the concept o efine abstract attribute and functions which operate on these attributes. The attributes are 
called Data Me use they hold information. The functions which operate on that data is called member 


uses the concept of data abstraction so that they are known as Abstract Data Type (ADT). 


cout << "Hello C++" <<endl; 
eturn 0; 


You can use the cout object of class iostream to stream data to standard output. Here, you don't need to understand 
how cout displays the text on the user's screen. You need to only know the public interface and the underlying 
implementation of ‘cout’. 


In C++, we use access labels to define the abstract interface to the class. A class may contain zero or more access labels 


e Members defined with a public label are accessible to all parts of the program. The data-abstraction view of a 
type is defined by its public members. 


e Members defined with a private label are not accessible to code that uses the class. The private sections hide 
the implementation from code that uses the type. 


There are no restrictions on how often an access label may appear. Each access label specifies the access level of, 
succeeding member definitions. The specified access level remains in effect until the next access label is $e re 
or the closing right brace of the class body is seen. 


Advantages of Data Abstraction: 
e Helps the user to avoid writing the low level code 


e Avoids code duplication and increases reusability. & 

e Can change internal implementation of class independently without affecting the us 

e Helps to increase security of an application or program as only important detai to the 
user. 


Unit 2.6 Constructors and Destructors 

Constructor: 

Constructor is a special member function whose task is to initialize the oe . It is special because its name 
is same as the class name. The constructor is invoked (call) whenever an ss is created. A constructor is 
used as follows: 

#include<iostream.h> 

#include<conio.h> 


Class item 
{ 
Int m,n; 
Public: 
Item(void); 
Void display(void); 
} 
Item: :item(void) 
{ 
m=0; 
n=0; 
} 
Void item::di 
{ 
Cout<<” 
c » 
} 


11,12; 
out<<11”; 
il.displayQ; 
Cout<<12”; 
i2.display(Q); 
getch(); 
return 0; 


In above program object il and i2 is created and also initialize its data members m, n = 0. 
Default Constructor 


A constructor that does not have parameter is called default constructor. If we do not create or specify default 
constructor, the compiler will automatically create a default constructor for class. For example: 


Item: :item(void) 


Characteristics + 

They should be declared in public section. 
They are invoked (called) automatically when the object is created. XN 
They do not have return type not even void therefore; they cannot return value. 
They cannot be inherited though a derived class can call the base class constructor. & 
Like other C++ functions they have default argument. 


Constructor cannot be virtual. 
We cannot refer to their address. 


Parameterised Constructor 
A constructor that accepts argument (parameter) are called parameterized “&@ 


#include<iostream.h> 
#include<conio.h> 


Class item 
{ 
Int m,n; 
Public: 
Item(int x, int y); 
Void display(void); 
fine :item(int x, int y) 
{ 
m=x; 
n=y; 
} 


When we declare constr#tor, meterized the object declaration 
Item il; i 
Is not allowe 


ve to declare an object by passing the values for parameterized constructor. 


Item il = item (10,20); 


#include<iostream.h> 
#include<conio.h> 


Class integer 


{ 
Int m,n; 
Public: 
Integer (void) // default 
Integer(int x, int y) //parameterized 
Void display(void); 
}; 


Integer::integer(void) + 


m=0; 
n=0; 


+ 


Iteger::integer(int x, int y) 


m=x; 
n=y; 


} 
Void display(void) N $ 
{ 
Cout<<’m”’<<m; 
Cout<<"n”<<n; 
} 
Int main() 
{ 
Integer i1; \\default 
Integer 12(10,20); \\ implicit call parametrized 
Integer i3 = integer(40,50); \\ explicit call paramgferi 
Cout<<"\n i1”; 
il.displayQ; 
Cout<<""\n 12”; 
i2.displayQ; 
Cout<<"\n 13”; 
13.display(); 
getch(); 
return 0; 


} 


Constructor with defa m 


It is possible to defi or with default arguments. For example, 


Item( int a, int b= 


alue of default argument b is 10. So if we create an object like 


ill assign value 20 to argument “a” and value 10 to argument “b”. but if we create an object like 
ItenY(20, 25); 


Then it will assign value 20 to argument “a” and value 25 to argument “b”. So if we pass the value it will take it 
otherwise it will assign default value to the argument. 


Difference between Default constructor and default argument constructor 
You define a default constructor 

Item: :item(void) 
And default argument constructor like 

Item:: (int x = 10); 
The default argument constructor can be called with either argument or with no argument. When you ca’, stfiictor 
with no argument it becomes a default constructor. N 
Copy Constructor + 


A constructor which takes the reference of an object of a same class as an argument (paramet 


Class integer 


{ 
Int m, n; 

Public: + 
Integer(integer &1); \\ copy constructor 


} 
It is used to declare an initialize object from another object. 

Integer i2 (i1); 

The above statement will define object i2 and at the sameffimei i2 with the value of 11. 
Item 12 =il; 


The above statement is another form of copy gens A [he process of initialized through a copy constructor is 
known as copy constructor. 


Class integer 


{ 
Int m,n; 

Public: 
Integer(); \\ defa 
Integer (int x, i 
Integer (in 
Void y( 


Ri 


’ 


Integer::integer(integer &i) 


m =i.m; 
n =i.n; 
} 
Void integer::display(void) 
{ 
Cout<<”m’’<<m; 
Cout<<”n”<<n; 


} 


Int main) 


í + 


Integer i1; \\ default constructor 

Integer i2 (20,30); \\ parameterized 

Integer i3 (i12); \\ copy constructor + 
Integer 14 = 13; 

Cout << “i1=”; 

il .displayQ; 

Cout << “12>”; 


i2.display(); 
Cout << “13=”; 
13.display(); + 
Cout << “14=”; 
i4.display(); 

getch(); 

return 0; 


} 
Constructor Overloading / Multiple Constructor 


When there are more then one constructor is definedjin a ; 1his called constructor overloading. For example, 


Class integer 


{ 
Int m,n; 

Public: 
Integer(void); 
Integer(int x, int y); 
Void displayQ); 

} 

When we are using the onstructor overloading, each constructor has different argument with different data 

type. 

Int main() 

{ 


; \default constructor call 
5,10); \\ parameterized constructor call 


uctor 


It is used to destroy the object which has been created by constructor. Like constructor, destructor is also a member 
function, where name is same as class name but preceded by (~) tilde. 


Syntax: 


~item() 


#include<iostream.h> 
#include<conio.h> 
Int count = 0; 


Class alpha 


{ 
Public: 
alpha() 
{ 
Count++; 
Cout<<”no. of object created” 
Cout<<count; 
} 
~alpha 
{ N + 
Cout<<”no. of object created” 
Cout<<count; 
Count--; 
} 
} 
Int main() 
Alpha a,a2,a3; 
Getch(); 
Return 0; 
} 
Unit 2.5 Concepts of Inheritance and Ty, ance 


Refer the Inheritance pdf CS 


